Introduction
Information on the turtle populations in western Equatorial Africa and, in particular, along the Gulf of Guinea is scarce (Brongersma, 1982; Maigret, 1983; Fretey and Girardin, 1988; Butynski et al., 1989; Carr and Carr, 1991) . For Bioko, some notes appear in Crespo (1949) Guinea (1949) and Esteban (1950) who also published turtle photographs from the southern beaches. More recently, Eisentraut (1964) gave precise records of sea-turtles nesting on the island and reports on their exploitation on southern Bioko have also appeared (Butynski and Koster, 1989) . For the other Gulf of Guinea islands, Principe and Sao Tome, first references appear in 1883 but thereafter only anecdotal data are available. No sea turtles have been recorded for Annobon, the smallest and most distant island in the Gulf.
Despite the current lack of information, there is no doubt that the Gulf of Guinea Islands are some of the most significant sea turtle nesting areas in Africa. This richness is at present threatened in all the islands, even before it has been properly assessed. The aim of this paper is to present some facts on the status of the sea turtles as well as on their economic importance for the local people. Data reported herein were collected from 1985 to 1994 and arise mainly from direct observations of animals. tracks and 0960-3115 $: 1994 Chapman & Hall other signs recorded during survey walks on nesting beaches on the four islands during the nesting season. Numerous interviews with local fishermen, relevant authorities as well as specialized sea turtle catchers have also proved to be very useful.
Description and distribution of nesting beaches
In all four Gulf of Guinea islands, nesting sea turtles typically chose unsheltered black or white sand or shingle beaches. These beaches are often steep sloping even at low tide. It is a common feature in the islands that some rivers do not reach the sea during the dry season, the water being trapped by sand or shingle barriers to form a temporary estuary which turtles have been seen using. Behind the shingle or sandy areas, there is usually a belt of tropical vegetation, composed mainly of coconut trees (Cocus nucifera), Terminalia catappa, Cammelina spp. (conf. C. erecta), Begonia spp., Poiisota hirsuta and the commoner Ippomea pes-caprae.
Bioko
Bioko is probably the most important island in terms of number of turtle species and nesting individuals. Beaches used by sea turtles are at present restricted to the southern part of the island, barely 20 km of coastline, between Punta Santiago and Punta Oscura. According to local informants and our own observations the most important beaches are:
(i) Sobo beach -between the Sobo, Grande and Moaba rivers -breeding ground for the Leatherback turtle.
(ii) Mvelb beach, to the west of the Pot6 river, after the Eola river and a rocky areabreeding grounds for Leatherbacks and Olive Ridley turtles.
(iii) ML and Eoca beaches, between the Pot6 and Sio rivers -the best breeding grounds for the Atlantic Hawksbill.
(iv) Maraca beach, from Punta Sagre to the river 016 or Tudela -good breeding ground for the Green turtle.
(v) Small sandy beach between the 016 river to opposite the Eadyo rocks -good breeding ground for the Green turtle.
(vi) Bandera and Moalo beaches, between the Eadyo rocks and Punta Islotereserves for the Green turtle.
Apart from these beaches, in the past sea turtles probably used other northern beaches in Bioko and may still do so sporadically, as suggested by the sighting of a couple mating and isolated individuals near Arenas Blancas beach (Luba) in December 1991.
Principe
On Principe, unlike Bioko, sea turtles nest on suitable beaches all around the island's perimeter probably because of the lower human density. According to some fishermen the most important beaches are:
(i) Praia Grande, after Ponta Cafe to the Bibi river -breeding ground for three species, and one of the main points for the Leatherback turtle.
(ii) Praia Sgo Tome -one of the most important nesting places on Principe. We have been told that a number of individuals of three species nest there every year.
(iii) Praia Formiga and Praia Rei -breeding ground for the Atlantic Hawksbill turtle.
(iv) Praia Mocotb and Praia Ribeira IzC, including the area between Ponta Marmita and Ponta da Furna -grounds for the Atlantic Hawksbill and the Green turtle.
Older fishermen claim that sea turtles have become even less common in the southern part of the island. At present, they seem to be much more rare along the beaches close to the city and along the Papagaio river mouth which crosses the city of Sao Antonio during high tide, as they used to be in recent times.
Slo Tome' It has been more difficult to obtain information on the beaches of this island. However, it is quite certain that the most important nesting beaches are at present restricted to the southern and western coasts. The following can be confirmed:
(i) Praia Micondo, Praia Pequeiro de Deus and Praia Inhame, near Porto Alegregrounds for the Atlantic Hawksbill and Leatherback turtles.
(ii) Praia Cafe, Praia Pombo and Praia S. Antonio, all on the islet 'das Rolas' -~ commonly used by Atlantic Hawksbill and, according to local people, also by Leatherback and Green turtles.
(iii) Praia Quija and Praia Palma, on the western coast -probably the most important nesting beaches on Sao Tom,' because of their wilderness; grounds for Atlantic Hawksbill, Leatherback and Green turtles.
As on Principe, there are suitable beaches for sea turtles all around the coast but these are normally avoided because of human disturbance. One Leatherback was killed while laying eggs on Praia Lemba (Northwest) in January 1993 and one Atlantic Hawksbill was also killed when nesting on Praia Monte Forte (North) in December 1993.
Annobdn
Turtle nesting on Annobon is limited because there are few suitable beaches. The most important are the small bays between Punta Manjob and A Dyibo in the South (Mabena).
Species accounts
Chelonia mydas Green turtle (English), Tortuga Verde (Spanish), Tartaruga branca (Portuguese). Local names: Mulupapa (Bubi, Bioko), Ambo (Forro, SHo Tome). This is certainly the most abundant species on Bioko. It is easily spotted and egglaying females were seen several times in 1986, 1987 and 1991. Similar reports were made by Eisentraut (1964) and by Butyinski and Koster (1989) . The nesting population. probably around hundreds of individuals, may reach Bioko beaches from October to February. Old inhabitants of Ureca, a small village on the southern coast, recall Green turtles coming ashore near the village in considerable numbers even in daylight, as reported by early naturalists (Crespo, 1949; Esteban, 1950) . During the last 30 years, at least, the species has made up the main yield for sea turtle catchers and numbers of nesting individuals have decreased sharply.
This species is also common over the other islands and one specimen was seen in the southern coast of Principe in February 1994.
Hawksbill turtle (English), Tortuga Carey (Spanish), Tartaruga vermelha (Portuguese). Local names: Kuru (Bubi, Bioko), Sada (Forro, Sgo Tom&).
On Bioko, this species breeds on the same beaches as the Green turtle, occasionally being captured when nesting. On both Sgo Torn& and Principe, it is generally considered the most common species. It has not been possible to confirm Hawksbills nesting on Annob6n although young individuals are frequently captured offshore.
Lepydochelys olivacea
Olive Ridley turtle (English). Tortuga golfina (Spanish), Tartaruga bastarda (Portuguese). Local name: Sanquia (Bubi, Bioko).
An egg-laying female was photographed and identified (on the basis of its high round carapace and considerable number of lateral scutes) as belonging to this species. This is the first citation of this species breeding on Bioko beaches. Being rare, it is only occasionally caught but its presence was confirmed by local people who can easily identify it and have a specific name for it in their local language.
In Principe, an 'unusual' sea turtle, whose description fits well with this species, was captured ashore entangled in a piece of net in 1991. Several specimens have been seen egg-laying on the beaches between Punta Dolores and Punta Santiago in Bioko from 1986 to 1992. The Leatherback has been reported by local people to nest persistently in S5o Tomt and Principe beaches, but always in few numbers. In 1994, four individuals were seen on Praia Queija (Sgo Tom&) and between February and March this year at least one animal was killed in Praia Grande beach (Principe) and another in the LembH river mouth (SBo Torn&). A track clearly belonging to this species was seen on Mabena beach in the southern coast of Annob6n on December 1986. These are the first confirmed records of this species breeding on the four islands of the Gulf of Guinea. It seems to prefer remote, large and open beaches.
It is interesting that the loggerhead turtle (Caretta caretta) has not been found in any of the islands despite there being several citations from the Gulf of Guinea and along the western African coast (Iverson and College, 1992) . Reproductive data There are apparently no clear differences in the nesting requirements of any of the species, since suitable beaches on every island are shared by more than one turtle species. Nevertheless, it seems that Green turtles are proportionally (and in absolute scores) more abundant on Bioko beaches while Hawksbills seem to prefer Principe and SZo Torn& for nesting. This difference may be due to the fact that the latter species needs to penetrate well into the forest to egg-lay (Pritchard and Trebbon, 1984) which may be easier to do in Principe and S5o Tom& Nesting takes place seasonally on all the islands from November until March, with a peak in December-January in Bioko, and an apparent delay in Principe and SPo Torn& Pritchard and Trebbon (1984) This period corresponds to the start of the dry season on Bioko (seca) and the short dry season (gravanilla) on the other two islands. Nests are dug within circular areas (with a diameter ranging from 4 to 5 m for the Leatherback and from 1 to 2 m for the Hawksbill turtle) and close to the forest fringe and the beach. These areas typically show the sand-ground around them being intensely disturbed. Only scarce information about clutch size is available, but our data for Bioko fits the ranges reported in the literature (Table 1) . Basic data on this matter is urgently needed for all the islands.
Human impact
Sea turtle eggs are consumed locally and man is undoubtedly the main predator on the four Gulf of Guinea islands. Sea turtle nests are dug out, regardless of the species, throughout the whole nesting season. Drills (Mandrillus leucophaeus) were seen eating eggs on Bioko beaches and locals report crabs, rats and dogs eating both eggs and hatchlings on all the islands. The impact of this is totally unknown.
Capture methods
There are no species-specific capture methods (Table 2 ) and beach-guarding is the most widespread method in all the islands. Egg-laying females are turned upside-down and eggs removed by people that stalk the beaches every night. The animals are kept tied in the shade until there are enough to make their transport to local markets profitable. Nets over 100 m long are strategically set up in the beachfront on Sgo Tome and Principe during the nesting season. Fishermen also easily hook some individuals as they rest off-shore or mate on the water surface.
Harpoons are used to catch small Atlantic Hawksbill while they feed near the coast; these are mainly to be dried, polished and sold as souvenirs to foreigners. The Annobonese are the most skilled at this both in Bioko and Annobon, although this activity is also common in Sao Tome and Principe.
Economic importance
At present, there are no accurate records of the number of sea turtles killed each year in the Gulf of Guinea islands but it seems that the largest number are taken on Bioko. From our data, about 500 Green turtles are caught each year in Bioko, mainly by the inhabitants of Ureca, although this figure can vary between years. The 2000-2500 specimens reported by Butysnki and Koster (1989) are likely to be an overestimate. On average the Urecans sell turtles at 15 000 FCFA apiece; a total of around 7 500000 FCFA (1 US$ = 550 FCFA). As each of the 5-10 turtle-hunting groups pays 100000 FCFA in taxes to the Governor of Luba province, this figure becomes around 6 500 000 FCFA. A group consists of ten people and a total of 50-100 people may be engaged in this activity. Each member can make about 65 000-130 000 FCFA per year, excluding petrol costs and rental of the dugout canoe. Although low (particularly when consumption costs are taken into account), profits made from this activity are the Urecans' sole source of income today. The situation has worsened since the most recent decline in cocoa.
In Luba, turtles are slaughtered and carried to the capital's main markets by intermediary dealers. The market price of turtle meat is about 1000-1500 FCFA a kilo. Considering that each turtle weighs approximately 120 kg (Pritchard and Trebbon. 1984; Marquez, 1990) with 70 kg of meat on average, 500 samples would fetch between 35 and 52.5 million FCFA.
Incomes generated by the sea turtle trade are more difficult to calculate for Principe and Sao Tome since sea turtle extraction is not concentrated in one area as in Bioko. Moreover, shell-handicraft is an important traditional activity in these islands and many turtles are sold directly to craftsmen rather than being sent to the markets. A rough estimate would give about 100 adult Hawksbills caught on each island per annum. For an average of 40-60 kg of meat from each turtle, sold for a market price of 400 Dobras per kilo (1 US$ = 600 Db), 200 turtles would fetch around 5 million Db. On the other hand, Hawksbill shell is sold to craftsmen at a price which fluctuates between 15000 and 20000 Db per kilo (depending on shell quality, and cheaper on Principe). If 3 kg of scutes can be obtained from each adult turtle carapace, a sum of 9-12 000 000 Db could be obtained from this activity. This rough estimate clearly shows that in SBo Tome and Principe, the shell trade produces higher profits to local fishermen than the sale of turtle meat.
Shell handicraft products are sold in local markets but trade with Angola has been reported (Stuart and Adams, 1990) and it is also likely with Europe.
In general, sea turtle commerce produces low returns for the local people in all the islands. However, when put into the context of the countries' weak economies and the absence of alternative sources of income, the capture of sea turtles becomes an important complementary revenue and may thus even intensify in the short-term (Groombridge, 1981) considers them as 'endangered'.
Turtle fishing is now illegal in Equatorial Guinea (Law 8/88, regulating the hunting of wildlife in protected areas and decree 183/87 regulating fishing) but it is still not regulated in Sao Tome and Principe. There is a general lack of knowledge of the impact of adult female extraction on the dynamics of these populations, but if it persists at the present scale it is likely to have serious, irreversible effects. It is essential, therefore, to implement a series of urgent measures through research and conservation in the four islands of the Gulf of Guinea by:
(i) Establishing a research programme to assess important demographic data for all the breeding populations of sea turtles that would include:
(a) Size and characteristics of the breeding populations. (v) Drawing up a study plan for ecotourism. This project should be combined with a broader one for the conservation of the protected areas in which local people should play an important role.
(vi) Publicising the projects throughout the islands.
Attitudes and perspectives of local people
These measures have already been discussed with the Urecans in Bioko in several meetings over the last two years. They are aware of the extraordinary value of their natural heritage in their traditional territory. They know that at the present rate of exploitation, the survival of turtles is threatened. The Urecans are prepared to conserve these reptiles if alternative sources of income for their subsistence can be found. Proposals were met with a very favourable response. Similar activities must be undertaken in the other islands. People contacted in Principe show the same awareness about the declining situation of sea turtles. At present, nothing is being done to improve the situation in Bioko, while in S2o Tome and Principe only a small monitoring project with an educational component is due to start shortly. Yet, clearly, the situation is so precarious that to guarantee the survival of the sea turtles on these islands a much more ambitious project with broader coverage is essential.
